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Prepn. of 3 - ( (R) -1- (substd. 

oxycarbonyloxy) ethyl) -4-substd. -2-azetidinone - by reacting 

hydroxy ethyl- substd. azetidinone and halof ormate, in presence of pyridine®, 
for use as intermediates for penem type antibacterial agents 

Patent Assignee: TAKEDA CHEM IND LTD (TAKE ) 
Number of Countries: 001_ Number of Patents: 001 
%/ Abstract (Basic) r JP-V523 9020 A 

Prepn. of 3- ( (R) -1-substd. oxycarbonyloxy) ethyl) -4-substd. 
-2-azetidinone comprises reacting 3- ( (R) -1 -hydroxy ethyl) -4, -substd. 
-2 -azetidinone and halof ormate in presence of pyridine and cpd. of formula 
(I). (R = lower alkyl; n - 1-3). 

Organic solvents are pref . used in the prepn.. The organic solvents 
are ethers or esters. The n is 2 or 3 . R is substd. on 2- or 6- carbon. 
The R is methyl. Cpd. (I) is 2 . 6 -lutidine . Cpd. (I) is 2 , 4 , 6 -collidine . 

USE/ADVANTAGE - As intermediates for carbapenem and penem type 
antibacterial agents. The method gives 81-96%. 

In an example, (3R, 4R) -4-acetoxy-3- ( (R) -1 -hydroxyethyl) - 
2-azetinodine (5.19g) was dissolved in dry THF (120 mlO, and 2,6-lutidine 
(6.99 ml) and pyridine (0.48 ml) were added, the allyl chlorof ormate (3.18 
ml) was added and stirred at 30 deg.C. Every Ih allyl chlorof ormate (3.18 
ml) was added three times, then the reaction mixt . was stirred at 30 
deg.C. for 2hr.. To the residue given by evapn. ethyl acetate (200 ml) and 
IN HC1 (50 ml) were added and stirred. The organic layer was sepd. and 
washed with satd. copper sulphate then satd. aq. sodium chloride, and 
dried with magnesium sulphuric anhydride. The residue given by evapn. was 
purified by silica gel column chromatography (silica gel, 140g; ethyl 
acetate: hexane - 1:2) to give (3R, 4R) -4 -acetoxy-3 - ( (R) -1- (allyl 
oxycarbonyloxy) ethyl) -2-azetidinone as pale yellow oil (6.95f, 90% 
yield). IR(Neat): 2980, 1790, 1750 cm-1; 1H-NMR (CDC13 ) delta: 1.46 (3H, d, 
J=6.2Hz), 2.12 (3H,s), 3.37 (lH,dd, J=l~4, 6.8Hz), 4.6-4.7 (2H.m), 5.12 
(lH,dq, J=6.8, 6.2Hz). 5.29 (lH,dq, J=10.4, 1.4Hz), 5.36 (lH,dq, J=17.4, 
1.4Hz). 5.35 (lH,d, J=1.4Hz), 5.94 (lH,ddt, J=10.4, 17.4, 5.8Hz), 6.53 
(1H, brs) . 
Dwg. 0/0 

Title Terms: PREPARATION; SUBSTITUTE; OXY; CARBONYLOXY; ETHYL; SUBSTITUTE; 

AZETIDINONE; REACT; HYDROXYETHYL; SUBSTITUTE; AZETIDINONE; HALOFORMATE; 

PRESENCE; PYRIDINE; INTERMEDIATE; PENEM; TYPE; ANTIBACTERIAL; AGENT 
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[»#S1] 3- [ (R) -l-kKB*^f;U] - 

[fti] 

ft&TlzfcfcZ&ZZt&ftWLk'rz, 3 - [ (R) - 

1- {Wte**^*'^-^**^) -4-g 

&- 2 -run?/ yvmmmo 

1 IB«*)£!3&£» 

2 E*0>KiSifc. 
[MM 4] n^2^fcH3T'feSff*^l*V^L3fe 

[»*«5] RdS2ffiS3J:tf6|fcKIKJ|L"C^5»*q( 

[»*35 7l tril^Vt 2, 6 -/^^VO#«ETtCK 

[«#Jg8l i?>k 2, 4, 6-=}) ^VO^ftTlC 
R« $ -fr 5 r t Sr4* « fc r 5 3 KfcoSitfe, 

[0 0 0 1 ] 

A»St«»«)***Bl#i:L-C*fliii3- [ (R) -1 

- 2 -Ttt*?/ ytDmrnmcm-tZo 

[0 0 0 21 

[ (R) -1-fc Kn^rv'xf^] #/W<^*Aft-a* 
T^£ 0 Lfl»U ^Ot Kodr^Sd^iaStCfeV^ 

«igf*H<b;ft-CV>£ 0 gift, fcfc Kn L 



legist ltt yy^^r^^n/ws, P -^Fn 

/u/<^<*Aft:«*o+IW# (a) <o»£\ 5i^Wo-r 
y /u^i/*/i/2K=/Wbtt^5b-ti"f o-r y /v**^* 

1 ftON HS S 3 i: «« £ ix 

TV 5 [^foW^/VX (Heterocycles) 25i 2 
2 1 1 (1 9 8 7) ] 0 ft** (B) fcv^nn 

-O^vVU) ^^^*/U*r:/UftSlSS:tT*ofc**, O 

7o%aTt-fco c^y^-fv ^ if ^^/^ 

yiM'T'f TV v^/^V (Bulletin of the Ch 

einical Society ofjapan) 5 9i 1 3 6 31 (1 9 8 
6) te&lIT h?^Ko^ X (Tetrahedron Le 

tters) 25* 2 7 9 31 (1984) ] . 

[ft 2] 
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$ ?>ic*/w^^ A^*^*pfl»t LTfigfcft** 

(O Sryur^y ^ if v*MT4 

TV (Bulletin of the Chemical Soc 

iety of Japan) 59i 1 3 6 31 (1 9 8 6) 

(DO-ry/Vt^^/^^ft: (D) Ht«a»Lj&»£fifc 
iH\ (E) ioJitfN, 

o-tr* (ry^v*;u#=;i/) # (f) 
M£ftTva 0 

[ft 3] 
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£-£5 ^t*»*t"TS, 3- [ (R) -1- (gift 



®£-t-5±E (i) mmom^m, (3) «-««k^3i 

-^/ujRtfcttai^^/^SJSE-e&SiE (2) ffii&cT) 
(4) n^2*^H3-e&S±E (1) ft^L 

(3) E«W«5gft, (5) R&2&&±Xf6mzm& 
LT^$±E (4) E«<08iiiifc, (6) RrtM^/Ug 
■?*>S-bE (1) 4v^L (5) E«<aSa§ft, (7) f 
Uv^yi: 2, 6-;i'7i?y<DfttET\cKJ&£ : £Z>^t$: 
W&t-fZ±m (3) Ett<B«iii5&. (8) VVV^t 
2, 4, 6-=> y ^vo#«ET^EJ6**5wt«:4»«i 
1-5 ±E (3) E«o«Jft|fe|cBBi-*fc<o-e*)5 0 

[0 0 0 5] #16030)3- [ (R) - 1 - (BSW**^ 
#/U#~/U-;d-*v') ac^/u] - 4 -fi»- 2 -Ti*^ 
/V«it*ft^*5^-Cffl^bix5 3- [ (R) -1-fc 
Ko*S/^f-yi/] -4-B*-2-T-^^^y^tt, 4 

fcglt*^££*Tl-5 3- [ (R) -1-fc Kodri/x 
Ut5] 
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©5^ -OCOR 3 

-H T-^fr£ti£S, 

"S (O) ro -R 4 

[at, R 4 ii«&s**rL-c^-tfc cfc^TA^/WS, 
lite] 

-O-C-Y-R 1 

II . 
Z 

[5$*, R^B&S^LT^Tk^TA-^S, 

[0006] ±ie rg^s^^Lr^rt>i:^r^^ 

^ntVK -fyT'neVK y^/K ^y^f/K tert- 
y^*^wc 1 . 6 T/u^Sds»*L^o ±12 
S^LT^TfcJ^T^— A'SJ CO rr/^~/^ 

/K 2 -tf-tV- 1 -T'n^^/Uft ^(7)Ci_ 6 T/^~ 

v/^nTM/VSj O r>>^a7^^1j <0#frgtf)CT 
fcLTfi, S/^n^ntT/K is*u77/^s V^n^V 

^nTA^A-S^/Ev^ftSo ±12 rg^S«r^LT^ 

LTtt, ttJt i^fnSf^, 1&I^L2 

:*fc P 7~/K fc'^y^K S^T^/K 3MMJ-^7 = 
/K fcV<7^~/K ^E-A'* y ~/K tfoS^yUftifj&SjJ 
SU\> ±12 rg&g£^LT^T*>±^T 

m^btii. ±12 rra**#LTvvcfcJ:v*l(*st 
Sj co r^^gj t LTfi, CTx.fi, It*, ttlt ^ 
m<o o V>fc < i 1 1 fio^ n®^$r t o3?*SittiS 

3li(Ot^i»iU\ **W«#*itLttt, CT 



xJi^y/K ^^/u, t°oy/K ***yy/K ^y 
y;K f-rvy/K ^yfryii/K <t^¥7 
y^K f^/y^, hyr^/y/K fr^r/y/K t- 

[0 0 0 7] ±i2<07A'^vK T/^ — zK 7/^*— 
/K v^^nTM/K ry-/K #3^SSl1SiRI8S, « 

***jfts*UT^rtJ:^KifcSiurWL, CT*:fi{£iI 
£ttfc7^yS, ^/£5VMi^ffi;&7/u*^7^/g 
(CTx.fi, *J*7fl'T%St*}f) , T^vVS, T^/v 
S, tf/w^w /us, *>5UM4^(fiaryw*/w*;i/ 
/^e-f/v* (CTxJi, ^fvv^/w^^ftif) , 

-Ov« (CTx.fi, ^^^77^/^4^) , 

(CTxiii, y^f-**/w*=/^*4f) , 7!l-^f* 

if) , fcKn*^S, «**«r*L-CV^"rt>J:v^* 
S^^-^/u^-z^S (CTx.fi, fy^f^-^;^-^ 
*if) > iSiRT^^^^S (CTx.fi, i h^r^, 

(CTx.fi, t'^/u^^v^, 2-^n^^/i/**vft 
if) , ry-^i/S (CTx.fi, 7*/*$/4if) , 
yy^^hS, (CTx.fi, ^f/^f 

^, jtfjvtttax) , ry-zuftS (CTxifi, 

/b^/U^^/^S, Anyy (7*/*, 3^ 

, iSar^^r/uS (CTx.fi, y^/K 
tryntif) , (KiftT^^^^S (CTx.fi, bf^/u, 2- 

^n^/^if) , j&mr/^^m (CTx.«, 

/v f yn/<afyu<cif) , C 3 . 8 '>^7;^S (CTx. 
fi, ^n^neVK is* * 77 Mi if) , E^SSrW 
LTV^t><t^«*SS*^^v>f > ^^o B«IScogc 

S, tKn^i, ^^^^V^Sfi<2r*P<0«SISfC 

±o-c«a$ttr^rt>iv\ ±I2S^S^Wutvnt 
fc<t^«*SStLTt4, CTx.fi, ±B rfiiftSSr#L 

5 0 ±I2T^/S, k Kn^^Sio^U^^/^^VS^ 

1 t><tv^C 1 _ 6 r/^^S (CTx.fi, y^/K y 

fi*S*r*TLTV>TfcJ:^C 7 - 10 r7^/uS (CTx. 
fi, -O^yuS^if) , hy^/K v'y/v/ c ^Wfflv^f 5 
ft£ 0 ±I5C 1 _ 6 T/U^/^S, C 7 _ 1Q 7 7 

/u^/wS> byfvK ->y/^f U^Tt<ti/«S 
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^n^eftif) , C^TA^U WfLti. P^U, ^ 
/U, n-yn tVu^if) , C w 7^***> (011 X. 
tf, * h*V, ^h*^, ^n^v/, yF^r-> ft 
if) , C^eT/U^r/U^/U^^/U ({Rlx.tf, */U^/V, 
^^yU^/UtfTxvU, 3: fyU*/UsR:=:/Uftif) , - hn 

ftifjWflV*&ft5 0 g&S<0&telft^L3»gg-Cfc 
So R l -C*b*ii5 ( l»*OJ:9»*U>«tt, ±12 
U/c®, ©T'&So ft^-et, (Di:LTi*. a; 
-CH (R 6 ) COOR 7 

[0 0 0 8] R 6 T^^^n5i£«r/uaryU£^ LT 
fl s ;*fvU, aifyu, ^ntV^^OC : . 6 7;V^/^ 
JB^<bft, »fc;*fvuas#*U\> R 7 T^;b£ftS{3: 

T/u^/u ^/u, ^^/u, n-^nbVu, i 

-^ntf/U, n-^/U, tert-^/Uftif) , g&g 
£#LT^Tt>J;^C 7 _ 10 T7/Mvu (0il;i.Ji, 
/uftif) , KlftSSrWLTV^Tt it^i^/u, h V 
/U, ->y/U, t Ky/uftifj&sjgv^JxSo ^Hib^C 
i-gT/U^U, C 7 . 10 T7^ 7x=;l/^f LtV^ 

rt <fc^B&Si: L-ctt, ^nyvgT- (fllxtf, 7/u 

;frn, ?nn, z/n^ft^) x Ci-eT/Udr/U^-^fV 

ft if) , C^T/U^/U^/W^/U («x.tf, */U^ 
/U, p<fyU#/U3iR xvU, :xfvU#/U/tfxvUftif) ^ - 

hnft^sfflv^tiSo 1 ftv^L3flS£ 

T'fcSo ft^-efc, ±ieR 7 T^£ftS#/wtf^>/u£ 

^ h*5/*^/U % ^^/Vt^V^f 

p-^hn^y^K o — xi h n-<VvvK /<yXfc K 

U^^/ui/y/u^^/K Tli/K hy^fvu^y/u, h 
Jxf^y;K tert-z/fyus^fvus/jj/K ^rvy 
n tVu-^y fvU*> y /K is* f-/uy * xvUv/ y /Wgft if 

R 2 ^C 1 _ 6 T/U^r/UCDt>^^ftF*L<, «p 
JO^U*Sj;v\ ±3$Lfc3- [ (R) -1-tKn* 
5/3if-/U] -4-gm-2~Ti^^v ? y Vtt, ^ftgfr 

#S 0 4$Bfi¥0 1-254656, fh7^K 

U^— X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 8 5) , ^ 2_8, 5 0 7 (1 9 8 7) , m, 
2 8 , 6 6 2 5 (1 9 8 7) ft if fcBftOJWfetrJB^T 

[0 0 0 9] ±3$L*:3- [ (R) -1-t Kp^>x 
fyu] -4-gft-2-Ti?^/ V£\ fl:*tt [I] 
0 1*fctt2aK±0#«ET-C, ^B^x^f^tK 



££-£Sr irlcJ;oT\ 3- [ (r) -1- (H&:** 

^#/U/tfxvU;tf-3r>>) oi^/U] - 4 -fi&~ 2 -Tif^ 
i^y vSr«5gi-5rt^f s c ik£Vo [I] RT* 
^^nSlS®T/u^yuSi: LTtt, Wx.tf^f^ ^ 

/U, fcVUft if<75 C ^aTyU^f /USft if tfSffiV^ftS 

»^^^u^jgp*Lv\ nlilft^L3 0Sft«:S 
to-ftf, 2*fctt3d«»4U\ ffc^tt [I] tit 

r±, «x.«/uf-^^, y ^^ftif*s#t u\ »icr 

to it 2, 6 -/uf-v?^, 2, 4, 6 y S^j&sfiF* L 

v\ -ttet>h. *Rfcx*m^btiz>&mti,x\x try 

^Vi: 2, 6-/u^>\ ^1)^^2,4,6-31)^ 
y^j|fl*^to*as»*Lv\ [I] li, jKBlcjtS 

CTlloft^ [I] Sr2«a±a*tTfflv^ci: 

ifb^fe [I] t(D3- [ (R) -1-t K^yxf 

/u] -4-sm-2-rif^v ? y ^i^/utc*fi-sffiffl 
»*t?a#l^l o^e/us*, 9*l<lii- 
3^f-Cfc6o 3- [ (R) -1-tKn 

^ri/^i^/U] -4-g^-2-rif^v ; y>l^/KC^f 

it, t*y i^vi: 2, e-zu^v^vcii^ix-etiiiffo. 

0 1-0. 8^/U^J:£ 1-1 0^/U^S, $?4L<li 

0. 0 5-0. 5^31^: 1 ~3^/V^M, fc'yi/V 

i: 2, 4, 6 -3 y ^vcii-^ix^nii^o. 01-0.8 

^e/uai:i: 1 ~ 1 0^/u^g, ^L<li0.05~0. 
5^uSSi: 1 -3^/u^ft^r^V^So 

[0010] iE/Nn^s^^^ui: urn, ¥K^e> 
[ft 7] 
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X - C - 0 R 1 

Wt, R 2 ^igms^^Lrv^r^ct^r/u^g 
if^^bHSo R 2 "C^t>^tis ^g^s^^rL"Cv^ 

*tt<tV^T/U^r;uSj O rr/U^r/USj fc LTft, W*. 
tf^^/u, ^^-/U, n-^ntVU, n-y^/UftifOC 
1 _ 6 Tyu^/ufti^^sfflv^P>^^S 0 j?«^k 

<ti>ryu^/uSj o rg^Sj irLTit, c 

1. e/WS ^^U, 31^/U, n-yn 
fcVuftif) , C^gT/U^xi/US (f'Jx.^ t'xi/U, 1 
-/n^/l/ ( 2-^r^/Uftif) , C^eT/U^rxi^ 
£ («*.tf, ^^^/U, l-ynt e nyu f ^n/^^ 
ft if) , StftSSr#LT^TtJ:i^3:-/i/S ? hy^- 
/u, i^y/uftif^e>3ltfHS l ft^L3<i^ffl^P>Jx 

So ±E7*^u»s#u-cv^rtJ:i^«*a;t lt 

IX C 1 _ 6 T/is*;\>>m (0Hx.«, y^/u, ni^/V", n - 
^ntVuftif) % Apyygf Mz-tis 7/u*u, 
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if) ftif^fcatfiia 1 4v>u3fi^ffl^e>tts 0 r 2 

<a£F*Lv^Ji LT, #1x1*7!; p-sho^ 

(4 b^f$/7 3i^U) *fvK 5?7is^f/l/, 
2,2, 2- h IM^v^VIJAoi 

[0 0 11] X-CStoSixS^ny^JR^-i: LTJt, &l 

fflitt, 3- [ (R) -l-tKo^sfyl'] -4- 
g^-2-Tif^v f y vi^MctfLTSMfl^l O^e 

tt, 3- [ (R) -4-B& 
-2-7i?f-^/y, ffc£* [I] 0WH*fttt£0M 
&#Oitv^<fco"CS#5a 5 s ii»-2 0°C^ib 1 0 0 
C C, if*L<fi0^5>7 0 , C-CfeSo KJfci*fflteRJ£ia 

a, is»ft-&», fta* [i] a>wm, R*$£Tf®m*f 

0l$Ek ff*L<(i30^e>24Wfl-efe5, 
[0 0 12] #»«<D*jfett, ■SftSrt?*«+"CJifT 

Ciot, i5IWti>olRli)|:3- [ (R) -l 

- («»**i/*^"R=/i/**'» mfvu] -4-E& 

-2-7-tf^y/ ±e#«stt 

Ka77^ (£ATv THF^ISt) , v^^V, 1, 
2-^ h^r^x^y, l,2-^F*^*X t v> 

y^/V, ft»3^^ f ftggr/nbW, RS^^vUfc 

£*) > »fbJ<* (flirt, h^v, ^e/t/ 

^4 if) ttifWUv^Mis. fta»-et>, ±iB*^3i- 

F, S^MJ-V, RB^?- 

[0013] *Kis-eflv^&*t8»ilto*wt, *8M3«fc 

tf3 - [ (R) - 1 - t KD^rv/xf/U] - 4 

2-r*f : ^/>'0«jg(c«tor»*sdS3- [ (r) 

- 1 - fc Ka^r^xf/P] - 4 2 -7if^vV 

yigMir, asu-soomi, #*u<tt5-i 
0 0mirfc5 o #KJ5"?«u Efc»S*fc*5v*-cfli^* 
JWPHk^* [n] ©3tt©Ett**fti-5c:fci4*v\ 



[ (R) -1- (EJft^^^/K-;u^-^i/) 31^ 

lib 8] 

0C00R 1 
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0 

[5fc*\ R\ R 2 ^f5<t0«lt£W-f6o ] T*3*:b£ 

ft5ffrg*-c*>o-c\ tix fertile* us 

[0014] **WC»5>ix5 3 - [ (R) - 1 - (K 

&**isj]j\,7$~;l,**is) xfvl/] -4 2 - 

nt-«i:s*ffi«cj:oTfi5t-rsri:3&5-e#So «*. 

tf % ^tdN^/VX (Heterocycles) 25t 2 2 1 

1 (1 9 8 7) , ^yf^yty if 4r$*^ 

/f7^r>f v?^/^^ (Bulletin of the Chemic 

al Society of Japan) 59f 1 3 6 31 (1 9 8 
6) , f h^^KO^-X (Tetrahedron Letter 
s) 2 5S 2 7 9 3H (1 9 8 4) , 0, 2 6^ 8 
91 (1 9 8 5) % -Jr 77-^>^T^M 
~/j^T^ y y (Chemical &; Pharmaceutical Bulletin) 
37^ 2 3 3 81 (1 9 8 9) , ^"t^ 
if yfYTf^ a**^— 

V (Journal of the Chemical Society Chemical C 
ommunication) 9 0 81 (1983) , W\, 8211 

(1 9 8 9) , ^V^<^13 Ttf (Helvetic 

a Chimica Acta) 69t 1 5 7 61 (1 9 8 6) , ^ 
^Bg 62-263183, 1^57-146777, |H6 
4-22880, [^64-22880, 1^61-474 
89, 1^63-303981, 1^6 3-2 8 7 7 7 9, 
(^63-188662, 1^160-104088, 1^64 
-4 3 9 8 6, ftmW- 1-197483, 1^3-167 
187, 03- 1 6 3 0 8 1, 02-300187, 0 
2- 1 4 9 0, 4*K¥2-1 7 7 11 8ftWcE<ftO>* 

So 

[0 0 15] KTKj|lil«*5±tf##«T*3SW«:Sb 

r^^^3i (Gemini) 2 0 0 (2 0 0MHz) 
«t>oE»tt*«> J: 5 
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d : #*?Uy b 
q : ^ y b 

j : ^yy 



s : y b 

t : 

b 

br : 
[0 0 16] 

immm 

(3R, 4R) -4-Tir h^>-3- [ (R) - 1 - 
b KP^rv/xf/V] -2-Tif^vV > (1. 0 6 g) 

4-^yfviyr s y try s» (i.47 g ) Srjgx., ft 

^T^n^f/l/ (3. 1 8ml) (^i/^an^^y 
Stt (10ml) Sr5WfM^tT«TLfeo ?ST^T^I^ 
■*3 0»Hj»*Ufc. S^«Sr*tt», ***-e«B& 

1 : 2) ^Ht»JW-*i:* (3R, 4R) -4-Tir 
h*iy-3- [ (R) -1- (7U/^^r^/^^ 
^)V\ >^0. 0 5 4 g. 

(3R, 4R) -4-Tir h*^- 1 -T 
/U#:=7l'- 3 - [ (R) -1-t Kn^r^xfyv] -2 
-T-fcf^y y^O. 3 3 2 gSU 5 (3 R, 4 R) -4 
-Tir b**s- 1 -7!J^t^y^/V/1?-/v-3- 

[ (R) -1- (T»/l'**'>*/U#=./U^^5/) 
)V\ y^o. 4 3 5 g#b*Xfc 0 

(3R, 4R) -4-Tir h^riy- 1 - rj4/**i/* 
/V#xvU—3- [ (R) -1-tKo^yxf^] -2 

-rw^/^ : 

I R (Neat) : 2980, 1830, 1750cm" 1 
A H — NMR (CDC1 3 ) 6 : 1.37(3H,d, J=6. 2Hz), 2. 16(3H, 
s), 3. 19(lH,dd,J=1.6 &;6.2Hz), 4. 25 (1H, quintet, J=6. 
2Hz), 4.7-4.8(2H,m), 5. 3-5. 5(2H, m) , 5. 97 (1H, ddt, J= 
10.2, 17.2 &; 5.8Hz), 6. 37 (1H, d, J=l. 6Hz) 

(3R, 4R) -4-Tir h*^- 1 -T V 
;V#=.;V-3- [ (R) -1- (7!);Vt^y*/V^ 
/lof^S/) ai^u] -2-Tif^^y^: 

I R (Neat) : 3000, 1830, 1750cm" 1 
X H — NMR (CDC1 3 ) 6 : 1.46 (3H,d,J=6. 4Hz), 2.13(3H, 
s), 3. 34(lH,dd, J=1.8 &;6.0Hz), 4. 6-4. 8 (4H, m) , 5.18 
(1H, dq, J=6. 4 &; 6. OHz) , 5. 3-5. 5 (4H, m) , 5. 8-6. 1 (2H f 
m), 6.56(lH,d, J=1.8Hz) 

[0017] #%#J 2 

(3R, 4R) -4-Tir b*i/-3- [ (R) - 1 - 
t Ko*i/:r*My] -2-Tif^vV y (1. 0 4 g) 
MTHF (3 0ml) IC&^U fc*y^V (0.9 7m 
1) SrJD*., oi^nB*B7!l/v (0.6 4ml) SriO 



(3.18ml) £3(eHIML 3 0^26* K«t»t 

imn hci SriD^raoa-fffc. u 

^5 0g, SKxf/U 1 : 2) Tt&K-fS 

(3R, 4R) -4-Tir h*i/-3- [ (R) - 
1- (ry/v*#i/*/u#iiyw***» ^/ki -2- 

[0018] HffiCT 1 

(3R, 4R) -4-Tir h*i/-3- [ (R) - 1 - 
t Kn3r->^ /V] - 2 -Tif^vV > (5. 1 9 g) 
«THF (12 0ml) (C^U 2 t %-A*f**Jl/ 

(6.9 9ml) *5j;tffcry Vis (0.4 8ml) £flUx., o 
I vf* n n ^87 y /U ( 3 . 1 8 ml) £#nx_T 3 0 tt* 
m^bfCo lfflSi^nn«7y;l, (3. 1 8ml) 
&3|5KiJD8L 3 0^r*2Ptr B TO»Lfc o «EET*«ffl 

tztmimm^su (2 0 omo 

IN HCI (5 0ml) &aO;t-Cfi!3ffi Iffco W«SJ1£ 

y^yyvi4 0g, ft&^^vu-^iJ-^ 1 : 2) 
(3R, 4R) -4-Tir h^>-3- 

[ (r) -1- (Ty/^^i/*/usR=/ud-=¥^) 31^ 

g 9 0%) Wfeftfc. 

I R (Neat) : 2980, 1790, 1750cm" 1 
X H-NMR(CDC1 3 ) 6 : 1. 46(3H. d, J=6. 2Hz), 2. 12(3H, 
s), 3.37(lH,dd, J=l. 4 &;6.8Hz), 4. 6-4. 7 (2H, ra) , 5.12 
(lH,dq, J=6.8 &; 6.2Hz), 5. 29(1H, dq, J=10. 4 &; 1.4Hz), 

5.36(lH,dq,J=17.4 &; 1.4Hz), 5. 85(1H, d, J=l. 4Hz), 
5. 94 (1H, ddt, J=10.4, 17.4 &; 5.8Hz), 6.53(lH,brs) 

[0019] MM&l 2 

(3R, 4R) -4-Tir h=*>>-3- [ (R) - 1 - 
t Kn*5/xf^] -2-7W/y (1. 0 4 g) 
*Tft«^**V (30ml) fcS^U 2,6-^^ 

y (i.4mi) *3J:u5fy e^y (o. imi) Sriox., ot> 

T^ppWD/V (0. 6 4ml) ^^T3 0t-CS 
&Ltz 0 lfflSl^nnW^v (3.18ml) £ 
4 0i6Jn«, 3 0 < ZV2tifmmWLtz o «BET*«E§7* 
L-CWfchfcailEteftB^^/l/fcitn N HC1£*Q 
jfcTiBOffiiffco W86S£#I6U ffifd«EiM^48ft, 
fflft^7k^l®^^«*«K^y*iy^ATffi«L 
fc 0 mjET^@*LT»bix^»aESr^y*y/^7 

A^D7^77>f- (i/y^y/wsog, ft^^ 

^^r-^y 1 : 2) -CfitSg1-6£. (3R, 4 R) - 

4-Tir h*-iy-3- [ (R) -1- (TU;Ut^^ 
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ftttttfcLTl. 3 9g (iR*9 0%) «e>ttfc 0 
[0 0 2 01 ^Iftffy 3 

=^>:n*v (3 0ml) Srfflvvc, HfcfcEJS 

5t (3R, 4R) -4-T-fe h*i/-3- [ (R) 

r^;yi5»tfiM«iiti.4 2g OR* 9 ■ 
2%) ^e>Hfc 0 
[0 0 2 1] H*£0!)4 
**«2JC»V^r^***^Oftfo9K»K3:^/P (3 
0ml) Srffl^T, ^nn^»T!;/W«:^lt2. 5 6mlSr 
B«KS«bll*ai-6i OR, 4R) -4-7* h 
**>-3- [ (R) — 1 — (7!)^*V*;u*^ 

T 1 . 3 1 g OR* 8 5 %) #e>ttfc 0 

[0 0 2 2] Xlfcffl 5 
Xlfefl ll£*H v C2 i 6-^v ? VOftb < 9(C2 > 4, 6 
-= V v^Srffl^Sfc. (3R, 4R) -4-Tirf^f 
i/-3- [ (R) -1- (7y;l/t^S/^^^^ 

-2-7€f^yyi.25g 01X^8 1 
%) »&jftfc. 

[0 0 2 3] HJgtfiJ 6 

(3R, 4R) -4-7ir h*is-3- [ (R) - 1 - 
t Ko*i/xf/!/] -2-7W/V (1. 7 3 g) 
(4 0ml) |C»A»U 2, 6 -frf-it* 

(2.3ml) *3<ktffc'y (0.0 8ml) SriPx., 
^BD^8p-=hD^i/ (2. 1 6 g) £flDx. 

'O'^/U (2. 1 6 g) SMEHSiDgL 3 0°CT'2^^ 

/t^cfcl/lN HCl£*n;lTig9^1?fc 0 

*^8 0g, SBx^v-^^rfy 1 : 1) T'fUSJ 
1"St> (3R, 4R) -4-7* h**>-3- 
[ (R) -1- (p-~ hn^v^/^^i^^/WTK^./l' 

3. 0 1 g OR* 8 8%) nbtltZo i,S7 9-8 0t 
I R (KBr) : 3280, 1780, 1750, 1740, 1520cm" 1 
1 H — NMR (CDC1 3 ) 5 : 1.47(3H,d, J=6.4Hz), 2.12(3H, 
s), 3.38(lH,dd, J=l. 2 &; 6. 4Hz), 5. 16 (1H, quintet, J=6. 
4Hz), 5.25(2H,s), 5. 86(1H, d, J=l. 2Hz), 6.56(lH,br 
s), 7.55(2H,d, J=9Hz), 8. 24 (2H, d, J=9Hz) 

[0024] mnm i 

(3S, 4S) -4- [ (R) -1- ('?7x^^f 
J^/U] -3- [ (R) - 1 - fc 
Kn*5/xf/u] -2-7-tff-SW (1. 0 6 g) * 
WHF (30ml) fc8j&>U 2,6-A^v ? V (0. 



7ml) *5±tftfyi^> (0.0 5ml) £*D;i. o^T** 
doW U/V (0. 3 2ml) ttx.tSOttlffL 
fc 0 l^MfttC^nn^KT U/> (0. 3 2ml) ^40 
£ftDSL 3 0TCT2l$|ll]«#Lfc. «ET»fltS*LT 
#6*lfc»aE^ft»i^*5j:tf 1 N HC1£*D;LT 

^* > 9 Ate bfc 0 

u^hfyy^- (i/y #^>5 0 g, ft»m?vu-^ 
1 : 2) T*fit®!-f6£> (3S, 4 S) -3- 
[ (R) - l- (7^^^^^;^^^^) 31^ 
/u] -4 - [ (R) - 1 - (i?7s^W*^ 

LT1.26g OR* 9 6%) *#S>*lfc, 

I R (KBr) : 2780, 2950, 1770, 1750, 1730, 1655cm 
-1 

X H — NMR (CDCI3) 6 : 1.27(3H,d, J=7Hz), 1.29(3H,d, 
J=7Hz), 2.75-2.90(lH,m), 3. 15(1H, dd, J=2 &; 8Hz), 3. 
89(lH,dd, J=2 &; 5.6Hz), 4. 55-4. 65(2H, m) , 4.95UH, 
m), 5.2-5.4(2H,m), 5. 8-6. 05 (2H, m), 6.86(1H, s), 7.2 
-7.4O0H, m) 
[0 0 2 5] 

[fWB] «Tt*»WO»*«:*i-fc»jC, (3R, 4 
R) - 4 -T-tr h=^>- 3 - [ (R) -1-fcKn**/ 
JifvU] -2-7iffv J /y^^oo^7!J;v^, 
^S^S^i^S^ftT-eSJcSS-frftiWw (3R, 4 
R) -4-Tir h*S/-3- [ (R) -1- (7^/^ 

(G) , (3R, 4R) -4-T-feh^r^-l-ry/W 
^S/*/P*^w-3- [ (R) -1-tFn^xf 
)V\ -2-Tir^vW (H) (3R, 4R) - 

4 -7ir h**/- 1 -7!i/u^^^x;v- 3 - 

[ (R) — 1 — (7y/^^e/*/^x;^^v') 3^ 

zu] - 2 -nf f-^/ > (i) <Dum (%) 

[»ft*] (3R, 4R) -4-Tir h*v—3- 
[ (R) -1-t Kn^i/xf/u] -2-T-fef^vW 
(6mmol) (2 0ml) t 0*UKS*Al;tfc1ft. 3 

0Wdo^87D/1' (2 4mmol) S: 3. 5 B*ffla»ttT 

int. 3o , C"e2^raKi£«, ft»3i^/i,-e*R 

(G) . (H) *3j:tf (I) ©***h 

1] ic^-r 0 

HPLCcO^ft :^7A: Capcell pak C 18 

: UV (2 1 8nra) 
flftjii? : 1 . 0ml/ min 
lit 9] 
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OCOOCH,CH=CH a 
^J** ^ ^ OCOCHi 

0 Uh 



[0 0 2 6] 



(G) 



OH OCOOCH,CH=CH, 

^JL^ococh, ^JL^OCOCH, 

jjJ-NCOOCfltCH^H, (jJ-NCOOCH.CH^H, 

(H) (I) 



IR* (%) 



MS 



No. 






G 


H 


I 


1 




THF 


90 


0 


0 


2 


H 




90 


0 


0 


3 


;/ 




92 


0 


0 


4 


// 




85 


0 


0 


5 


f J'/ >+2, 6-3^-/ y 


THF 


81 


0 


0 


###J2 




THF 


47 


0 


0 




a-*/ ami? v/v 


CH 2 C1 2 


3.5 


21.5 


21.3 



y-^T^T 4 (Bulletinof the Chemical Society of J 
apan) , 5_9 , 1 3 6 3 (1 9 8 6) 

- [ (R) - 1 - fc Kn drfaiTvi,] - 4 -gift- 2 - 

(n&j&tprmtLxGmKs- [ (r) -1- 



*l*+IWfcfcLT*/B4 3- [ (R) -1- (B*** 
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